Underground Cable Fault Detection Using Robot by Raj, Rejith et al.
International Journal of Electrical and Computer Engineering (IJECE) 
Vol. 3, No. 2, April 2013, pp. 145~151 
ISSN: 2088-8708   145 
  
Journal homepage: http://iaesjournal.com/online/index.php/IJECE 
 
Underground Cable Fault Detection using Robot 
 
 
Jery Althaf*, Muhammad Imthiaz*, Rejith Raj* 
*Young India fellowship, Delhi, India 
**Dept of electrical engineering, College of Engineering, India 
***Self Affiliated, Kerala, India 
 
 
Article Info  ABSTRACT
Article history: 
Received Jan 12, 2013 
Revised Mar 15, 2013 
Accepted Mar 26, 2013 
 Present trend of laying cables for various purposes is to lay underground. 
Companies prefer laying the cables underground because the climatic 
adversities don’t affect this. With advantages come challenges. There are 
many difficulties in laying the cables and once laid in case of any complaints, 
it is difficult and costly to fix it. This paper is about the robot that is designed 
by us which is capable of finding where the complaint lies, so the engineer 
can directly get the hole dug at that point and fix the issue. The basic 
principle of Electromagnetic Theory is employed to detect the discontinuity 
in the cable. Using a signal injector, a low frequency signal is passed through 
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Till the last decade the cables where made to lay overhead and currently the scenario is to lay 
underground cable, which is superior to the earlier method. This is because the underground cables are not 
affected by the adverse weather conditions. Neither the hot sunny day nor the rain is to influence it. But when 
the cable breaks due to some reasons it’s very difficult to locate that. Currently what is done is they find the 
approximate location and dig the cables out from the location and check it manually to find the exact point of 
discontinuity. 
Currently a robot is developed which can be used to locate the break from an external point. When an 
underground cable is broken or Short-circuited then our robot will move over it and locate the exact position of 
discontinuity. Hence it is an advantage for repairing the same. The other instruments that can be included are 
odometer, video cam, remote navigation etc.  
For most of the worldwide operated low voltage, medium voltage and high voltage distribution lines 
underground cables have been used for many decades. To reduce the sensitivity of distribution networks to 
environmental influences underground high voltage cables are used more and more. They are not influenced 
by weather conditions, heavy rain, storm, snow and ice as well as pollution. The rising demand for electrical 
energy increases the importance and priorities of uninterrupted service to customer. Thus, faults in power 
distribution networks have to be quickly detected, located and repaired. 
A cable fault can be defined as any defect, inconsistency, weakness or non-homogeneity that affects 
the performance of a cable. All faults in underground cables are different and the success of a cable fault 
location system depends to a great extent on practical aspects and the experience of the operator. To 
accomplish this, it is necessary to have personnel trained to test the cables successfully and to reduce their 
malfunctions. An efficient cable fault location service must include, taking full control of electrical safety, 
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pinpointing the position of the fault, excavation, repair of the cable, testing of the repaired cable and return to 
service reinstatement of the ground service. 
 
 
2. WORKING PRINCIPLE 
The fault detection robot consists of a signal generator part and robotic part. Short circuit cable is 
checked for its continuity by passing a 3 KHz low frequency signal. A signal generator can be used to generate 
this signal. The AC signal passing through wire produces a magnetic field around it. This magnetic field is 
sensed by the robot using a inductor circuit. The AC signal sensed by robot is then amplified using a LM386 
circuit. This amplified signal is then rectified and converted to DC. DC level is provided to the analog input of 
microcontroller. Microcontroller converts this analog input to digital signal. Based on the program 





Figure 1. Schematic representation. 
 
 
When the robot reaches the point where the discontinuity lies, the magnetic field will be zero. In such 
case the input signal at the analog input port will be substantially low. When the input signal strength is less 
than 10 (binary reading), the PIC is programmed to display, short circuit Detected and is displayed in LCD. 
 
 
3. PROBLEM ANALYSIS 
The actual implementation of the robot is fields where the cables are laid. In such scenario the robot 
is bulky in size. Hence, for the presentation sake, a model of actual robot is developed and the fault detection 
is done on a wire that is laid on the floor. 
As more priority is for accuracy, it is advised to use simple low speed DC motor drive. For higher 
speed movement, a stepper motor can be used. But the cost of motor and motor drive is costly. 
Also, testing of Open loop circuit can be conducted. But due to time constraint and the requirement of 
a high amplifier circuit, it is decided to avoid this for the time being. 
 
 
4. PROPOSED SYSTEM 
The basic principle behind the proposed system is Faraday’s law. If a current is flowing inside the 
wire there will be a EMF generated around it. An inductor circuit is used to generate a voltage using the EMF. 
In cases of short circuit, the EMF generated will be zero and there will be negligible voltage 
generated. Hence, a condition is provided where voltage is less than say 20 (binary value), the robot will stop 
and that will be the point of discontinuity. 
This voltage is amplified using a LM386 circuit and compared with the reference voltage in PIC and 


































tor is used fo
ignal Injector
Signal inje
t. How the sig
Two capa




itor is higher 






l case the inp
This ampl





 After the pro
nd LCD conn
r is worked s
r providing fr
 
ctor is used t
nal is generat
citors are add
/2. Also a cap
nly AC. 
is connected 
 at Pin 3 be
than the Pin 3
enter point is 










 the signal g
duced by sign
cessing the in









 and hence th


















RB.  The curr
 a 5V regula
re 2 shows th
 frequency v
d in detail bel
o the power 
 is preferred o
in 3 and the 
d Ground. W
e current will
Pin 3 and the 
n alternate cu
the wire will
e sensor.  
l from a signa
V. The ampl






 It can be rect
lling the direc
ent through t







hen Pin 3 is
 flow inside t
current flows
rrent. 
 produce an e
l generator is
ifier circuit am
nd is used to
t Detection us
ing a field se
ified and inpu
tion of motor
he motor is am
n microcontr
it diagram. 
d 3 KHz) usi
e at the cent
 circuit to get 
-point. The 55
 grounded, th









nsing coil.  A
t to the analog
 is taken from
plified by U
oller a 20 Mh
ng a 555 mul
er of the cap
the voltage a
5 circuit osc
e voltage at 
the Pin 3 has 
ce the current
ic field. This
ing a LM386 






 LM 386 
 pin RA1 
 RC0 and 
























 Vol. 3, No. 2
When the 




s and the mes
When cab
, April 2013 
inductor circu
strength incr
ent of robot. 
r Circuit 
roller is the c
sage display b
le fault is dete





ore unit of th
















ire, the field s
 strength is p
 program wr
ength which i





assed on to P
















































cted to left an
mmed to con
Also there
al point so a
nects from th
cuit 
 used for trig







t from the m
d right motor
trol the move
 is an extern











. The signal 
ment of the m
al input nav
e robot at a




t a steep rate 
vigation and 
 
 be used for m
 cable fault d
-out details is
. Transmitter 













 same as thos
Receiver Circ
through the 





lso be used fo
ging the mot
uit 
on of the rob
2D/E can be 
e shown in Fi
uit 
ULN relay 
at the RA0 p





or and hence 
 
ot. This can b
used as trans






































ing the exact 






, April 2013 
im of the rob





 3 KHz signa
tarts moving,
ll generate a 
e robot. 




 of wire whe
he signal gen
. The robot is
l is passed th
 as per the F
voltage which
Figure
igure  8. Over
 
 
d for short c
 laid for a lar
re the discont
erator unit an
 placed in su
rough the wir
aradays law 







ger area, the 
inuity exists i
d then the rob
ch a way that





n which is v
continuity ca
s detected, th
ot is placed o
 the discontin
ovides the po




       ISSN: 2
 
ery useful to 
n be checked
e robot can b
n to the cable
uity lies in th
wer to the rob
agnetic Fiel
n and there b
088-8708 
detect the 
 using the 
e used for 
 using the 
e forward 
otic unit. 
d will be 
y controls 
IJECE  ISSN: 2088-8708  
 
Underground Cable Fault Detection using Robot (Jery Althaf) 
 
151
When the robot reaches the point of discontinuity, there will no EMF and hence this will trigger the 
alarm circuit (here use an Audio Announcer). The HALL sensor unit can be provided to measure the exact 
distance the robot has moved which will be displayed in the LCD module. 
As one get to know the exact location, he/she can get dig at that point and get the issue fixed easily. 
 
 
7. MERITS AND DEMERITS 
Merits 
1. Used for short circuit detection in underground cables from an external point. 
2. Reduce manual labour. 
3. Cost effective. 
4. Can be used for applications other than cable fault detection. 
Demerits 
1. Not Self reliable 




Current scenario of digging along the cable laid and then pulling the cable out and checking whether 
the fault exists in the cables is a tedious work. This is not only is wastage of manpower and money for the 
companies, but this also causes a lot of inconvenience to the normal public. We believe that our cable fault 
detection robot will solve this issue to a great extent and will be really helpful for such application. The robot 
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